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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor-chip manufacturing 
method wherein the surface flatness of a VLSI chip with a multilayer- 
interconnection layer is improved and its insulation layer is simply flattened in 
th course of its manufacture to improve its yield. 

SOLUTION: In an insulation layer 120 formed on a semiconductor wafer 100 and 
made of boron phosphide silicate glass(BPSG), via holes (through holes) are 
bor d. Filling a polysilicon layer into the through holes to form rt simultaneously 
on th whole surface of the BPSG insulation layer 120, an impurity is added to or 
ion-injected into the polysilicon layer. Annealing the resultant product to diffuse 
a dopant from the polysilicon layer into the wafer 100, diffusion portions 126 are 
formed in it. Then, using a non-selective slurry made of colloidal silica and 
ammonium hydroxide not smaller than 1% and using a hard polishing pad, both the 
BPSG insulation layer 120 and the polysilicon layer are polished chemically and 
mechanically to form polysilicon studs 130, 132 (intermediate posts) while 
flattening concurrently the BPSG insulation layer 120. 




LEGAL STATUS 

[Date of request for examination] 04.09.1998 

[Dat of sending the examiner's decision of rejection] 05.02.2002 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 33 1 5605 

[Date of registration] 07.06.2002 

[Number of appeal against xaminer's decision of rejection] 2002-07047 

[Dat of requesting appeal against examiner's decision of 23.04.2002 
rejection] 

[Date of xtinction of right] 



http://www1 9.ipdl.jpo.gojp/PA1 /result/detail/main/wAAA89aOVIDA4091 86237P1 .htm 



03/10/20 



(19) B#B#fW (JP) 



«2> & m # ^ « <A) 



#Hf!¥9- 186237 

(43)£rBBB ¥JS9<P(1997)7m5B 



©ointa. 8 mure fftommn fi t$*&5*®f?r 

H0 1L 21/768 H0 1L 21/90 C 

21/304 3 2 1 21/304 3 2 1 P 

3 2 1 S 



SSES!:* Wtimamr OL 7 JO 



(21)ff«#^ 


»K¥8 -274580 


(71)ffiKA 


390009531 










(22)tilSB 


^8^(1996)10^170 












I NTERNAT I ONAL BUS I N 


(31)«$«fcfc3B#*§ 


0 8/5 5 7 2 24 




ESS MASCHINES CORPO 


(32)«5feB 


1995^11^ 14B 




RAT I ON 




#@ (US) 


















(72)«^# 










T^UJr&ift® 12589 -^u-3-^« 
















F 183 






(74)f^A 


&m± arm m 











(54) ¥^^x;\©irax^yH^S 



(57) [Bft] <«fcE#) 

U^B^-YKWHF- (BPSG) <fc0&*IMWBl 2 0 
jc/t-fT (Sil?L) rt*B8P3ft*. #U2/y=i>JB3W 
SBL*3fcSlbT BPS Glft3HW^ffi±CC»fi!E3n. CO 

y s i mfrb f-/o htici![S«*fc»ocr--JH/ 

Ftt5/ »/ # & 1 -h<£>*Kf bT * A «fc 9 
jltRX^U^ gC^fiA- 7 FS;ffl^tBPSGtt8i 
1 2 0SWJ S i Jl*{bW-«K«»Mf U TOfc 
BPSG««B*¥ffi.t0tt#6tf y Six*? F (H 
tt) 1 3 0, 1 3 2«^^. 




a) ^(*-)i^±^«tfft J: 3 >7 ^7 ;l 

b) waai6iwi*a4t»©^ &xet, 

c) |^aft©^YT*^WL/rHaBa=»>7*-^;i/tt 
©Jfcli«©±fc«f*tt»<fc 0ft«H«]Mrr«X8&. 

d ) WE»«m#ma«tt©'< -f r©#«:jas j: 5 cc 
it, m&m#m&zm&m&m*¥-&Kmmtcit¥m 10 

ft?fi-ffiswiii (d) rffli^n^wsaatt. 
& 

[«3jaH3] f»^2CcEK©»J^ffi*cfci>T, WE 
#i8tR^ ^ 'J ^> »J *SC^*Mfl:r AJ; 0 Or & 

Ci^Mlt-r****'?^©!!^* * F*flW 20 

So 

[»*5i4] ss*3i 3 resets© jgRfc&^cc*jc»r, ItriE 

v FJ&dEfrfc 

t»*3B6] HI*3B 3 K:lBtS©JBJSfe&ffi(c *sl»r, ftTE 

awtt#Htt#y^y3>'c*i3. maisuttWttBPs 30 

[»3K3H7 ] m^me^mcomfS^mc^x. 1512 
# >/ \) n f- ^?n/c^ y is 3>^sct * 

<fc*W-««WiF*xa (d) ©S51C, 

c 1 ) mE^y^y f-^> 
y--*rsx«£. ^ci^Mit^if*^ 40 

^©SHX* * FJBfifc&ffi. 

ft^W-tSTOMXI ( d ) ©Bute, S 

C 1 ) H?IB^y-> , Jr3>^«:F-/Oh^aA"r^Xfi 

C2 ) liuIB&A F-'O h*sBufB^(t^x^K:ffi»3 
[«*3B1 0] *»#-5x^±(DBPSG«aWfCiiU 50 



4$H^9- 1 86 23 7 
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TJHB**? F«rJBJSJE-r*^«:fetir. 

a) ma^ftfx^itcn^^^-vjUttomBBP 

b ) WEB P S G*e«B*il*a»©^-f T *»JSW* 

c) mB«»©^^T*^»ormB3>^*-v;i/tt 
©bps Gmmm<o±^ y ^ y =j >mzj&is& £xg 

d) #ys/y=i:/-x** FW»rBW*©^-fr«:»* 

^y^y^^a^BPSGCcioT^KRJRffjft 
y«cj:omB#y^y ^>mtm&BPSGm*¥- 
«ftafficc^w-««ww**fT5xsi. ^oc 

[MH&g 1 1 1 W&M 1 0 cce*©*j«3^«c*i>t . 

nm&asnx * y atf y *a«*«c < <t *> 1 %<Dim<t 

BRA;*** 

2] «*3B3CcB«©*«*ffiCC*$^r, «r 
IBn a-/ Ftt^y*«3 0 nmj:9 fcASriMStf-lMX 

[fflwas 1 3 ] ai«3i 1 0 {cgB»<o»Ji!Wfficc*jc*r . 
#jie* y > y ^ F—^gtitctf y ^> y ^ >r & 9 . 
HufB^b^w-^«^w^xa (d) ©«Kc % 3 
c 1 ) tufa* y > y n >»3&>6 f f 3^ma*sw* 

rax** 

[ff^B 1 4 ] l«*3S 1 0 teEtto^flWfficefce^ 
iWBfb5SW-«t«»W*XS (d) ©«wc, 

c 1 ) MtB^y ->y 3>hcc f->*> F^aAT^xa 
c 2 > MiaaA f-^> Fawna^snt^x/NKtaRs 

immi 5] *aSft^x^±©BPSGttawcciii/ 

a) UEf i»-5iA±(C3>7 *-7;MtOgEB P 

sGtBtM*«ttrftxa&« 

b) WSBBPSGIftl»l*a4«»O^^T*JB«r& 
Hi, 

c) mEa*©^-/r**«iy-cmE=i>7*-viMt 

©BPS G*feftH©_hK:* y > y 3>JB«r^JiWaxg 

t. 

d ) MIB^ y > y n >B*>6 F -'O h ASttE^VflO 
^>X^<h. 

e ) ^y^y=i>-X^y F3&s|tE*»©^< Ttc^^> 
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fr4*^ »;rfe^rB(ris#u vu=2>»<!;friaBPSG 
«IW*¥tttt*lE«cfb*» - &«&ftOTg£ff 5 XH 

FJMWtt. 

■[««3S l 6 ] m&m l 0 ccbbK©^0E£&k:*ji>t\ 
sjbbsJ* y ^> y >» f - y y n >-c&4 c 

[«3»a i 7 ] l o cciBtt<o^fiJtfrfficc*5i»r , 
ftff Br ^ wuxfl (d) ©giftf:, 3 6«c % 
c i ) «fB#ys/y=i>JBccF-^>h*igEA'r4xa 

FJME&S. 
[0 00 1 ] 

[^©M-raaaww] 

<D¥«f btcB-T 4 i©t*4. 
[0 00 2] 

.'ru-fr*4. iBlsi (vls i ) ^^^cc*5i^r 
gBi&fi tsifeifittmjf cc cfc r tt<D4MM*> 6 s§*& $ nt 

[0 00 3]VLSIf» ^WBttttlltU BMaWt 
T rBfS (interlevel) Fj 4>ft< <L&2 

u >r cfc yiBSi u "ou £ ©»«*dtf ^>©r* 

*©:/y>FT4v***TJlCcK^S-££C:<t 
tt> ^(Dfiffi{ciB«>**~>*:7y> F-rifrcc. 

tm <w*« k ^ru^>> F*jBjsKr-5) tfeot 

[0 004] ^4¥*§{b^3CD 1 ChaiMrtech 
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(Cherrical-Mechanical Polishing) ^KiJCMPi 

x/^fficc»ur8« <*5"j £i,-cftie>ft4) *ccfF 
rft63&><u. wbL^ffl<o»*>*c»aB»3ftiwaBmtt 

[0 00 5] .VF«3ft&n^&M«t«9<Z)a3 *fctt 
io CMP«Jt«W«:**fi<):«Hir*S. ^ct, ffi 

* ? ^±ncc« taE < -c&mmmt? * x u * 
hv*9 (tm#. mm*) *wtbtt^6T«<fcr4 

Kmcc^tt^, WB/^d' • x>f • ^-f> 

(BEOL) B&*tfti«. IsJ^CC, Jp*JSHW*MX 
8tt7P> h • x>F • ^-f > (FEOL) Tab 

20 F;u • • W> (MOD tcrtf^n^o 

[0006] cMPit 2^<owsismmt^^tcm»m 

)l>) tUTtcxitv F*»jatr*<0tt:3MSSti&. 

^ FMtc*fc^ttt, We«>ecCMPK:J:oT:*ai«JB 

(W»<t.o«:4Ji^^*^>^b^wi±cc»j5dEsn, 

30 >>'jLy , t?>) o 
[0 00 7 ] 

C M P r »7KftVft4m^9« « «c c » c i * 
4c SWSXg«W**»^)fe»«ci^«i*^<D*i&— 

40 mm^fmwm, ^ut^-^^ttic^/c^ ^ ^* 

[0 00 8 ] *MIOinB. » y m <D&W*) % 

[0009] ^/c x *»W(Dtt<3!)aw«. ®^b$n/c 
[ooio] ?e»cc, *&m<Dm<Dam** 
[ooi i ] $e>^c, **9a©tt©Bfi9«, ^^^a 
so iaiMi*iBe«c¥«fb'r*cfc*i. 
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[0012] 

Zsy*-~?>\4& <*»tt> OBPSG«II*J7D>h 
•i>K-t^-7-f>(FEOL) tCJBJ«3*i5. * 

wttwtffcu-f t^bps Gmmmfr *> f e o l«ks» 
ec^^rnn 3 *vc t» a. # y f y n r & 

^»LTBPSG*en»©±K:jBffisn&. tts^n/c 
#y*/y=i>tt. K-^stift:#y2/yp 

«^y*td>«c< it l«O*Wfcr>*^-9AJ:0«c 

s^EW?*^ 1 ;* 5 . BPSG*ft*«3^e»^y^y=i>S: 

[0013] 

sec, ^vr^«»I^tM3tiri^ fl c©^ 

T«Shri>5tOt*5* ASWCCtt^aKfc^x^ 
0 0ttSxyn>r*S. MIF7>^ 
3? (FET) ©y- h 1 0 2. 1 0 4&CXEIR1 0 6. 

i o 8»^U3>SS i o o±«:M$nn^c 

-H 02, 10 4X«K«10 6. 1 0 8»»*ttL 

s^y wsi 2 cd® i i 2»#y^y 3>» 

1 1 0*a*a^l>5*fc COWSi, 11 12(J 

sia n 4 bi i 4Cc*ora*ii*tir^s. 
•5x^£w«fl»cc j:*x * Aby*mi i6(c 

[0014] iy^t, *m*<DftwmoMWiC& 
ftswaFEOL»ja»^j5S-raci». 

[0015] tOJbK. * - v;H4©»3H*ff4J: 0 

tt*J112 0*SFEOL«Jl»±«:»asti4. U 
l<>im&mz*VVl'W&tr4M*f<7X (BPSG)r 

}f&#ji i 2 ott-to^ffi^^pffl^tra/c^K^w-a 

^C^OBPSGIfeKfll 2 0^rl5^< 

WfflBKtt* BPSGK&iiJil 2 0*SFP A 
Ci«$$n^o IS*. ^x^<DJl$^rBPSG 
j&SiJI 1 2 occttfi^c&ws^k^oa. C 5 LfcJl 

y©x?*>^ccB$lB*K-rs*>6, ^7®x^> 
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mr ■ 1 2 o « u ? x ? ? > ^ & im £+#cc <t 
y> i^co, ffe^-c«x^^>^ia/h <r>^--x^ 

^>^) «fctc£. L*pU #ffeW<DX#? YtetiStfffirC 

tar, •>x^(wrfijo«s©sB»*aw, fMrr&ran* 

*/MRCC«iit i c £ #"C£ £ Q 
[0016] *«?8«:J:titf. 'HT&Bj&TZmIc. 
BPSGJMWl 2 0*¥S<b-r*«*>«5CC. -€-CD/W 

y^*-> l 2 2£&«> v sitc^t^^tc, *^pjso 
io ill 20^7t hy v^7 7^K:i^>m, e B 
psG*feiii2o» 4 jfltfi-rsa^cc, ^x^cdjis 

7©i"; ^>^^H«^x^(D^$^rJ:btS[WCC^- 

r&£ 0 ^'>rri2 2«, s*wa^y>hRcfx^^ 

[0017] ^Xdc % m2itc^x, #ys^y n>co® i 
2 4^, ^-yt i 2 2^s§*ra<fc^ccur. ^#-> 

{bSn/tBPSGl&fiJIl 2 0±tC^3tl^o 

asjra < f— ^) s*ifc#y^y ii24^m 

20 T5fc«>«:fff3tfSCi*st*4L, kO<tt, F- 

y'2 n«tt^ y ^'J3>^ c <e># y ^ y n r 

1 2 2*^«ur K-^sn4<z>*«sicc-r4A:«>«:. 

x^fc£ v K-^*3n/c^<y ra>B 1 2 4*>6<DF- 

/*>f*\ **^«>r*>i£A3ti^#y^y=i>»i 

2 4 3^6© F->*> h **ffi«« 1 2 6 £JB/?ST&/ctf>fc: 
S«l 0 0*C»«3ft£J:5Tx-;U3n&o ft^CC. 

^3^c*5c^t. ^atR^y&aw^ffi*^* f#> # 
y J/'J3>112 4S^B P s Gnmm<DT<Di&Bm 1 

30 2 o zit^m-m&ffiwmrztc&fcm^^ti. mm 
it. tttli 2 0£¥ffifbufc#6, #ys/y=i>-x 

Fl 30, 1 3 2«r«JSET*. 

[0018] *a!RWBxgffi©j?jaax^ y». ^>^c 

30nmm #»tt^y hfF^Bff (Ca 
bot Laboratories) ISCD-fe^^^^— X (Senispers)S S 

-312^^0 u/c^ot, »aa^^ytt^y^y 

zi >«R BPS GMti CCS* L TM^^Wllg 2 
40 5 0 nm/m i nmWlfg^I^t^ 0 M«?4 

» *rr 5 wsiis*s « «a« w «c or « n x 

IEC»*WBW«CC#yi/y3>*«HS«A:>). B 

psG«H**^pjfl«:'rstc^/cte**jg<. l/c^ 
-^r, *^{br>^rx^A^i%J;0^ac^^y, 
$>ai^i^ y ^> y n >©»*iis*««t^*K{b* y ^ a 

[0019] SflWe^'y F», Df^KRodel) itS? 

i c- i o o o mm'*? KcDcfc^a^c^or^^. w 
so «9(c«xrc«r^«K9Qc«ar^9 F^fflc^c^cDm^ 



[0 020] l/^ot, ##£?Btecfc&#Sfr^<D^ 
^O^Nl^ffl^S % Will i^lvhX-;f>^ 

F*fi*U ^^jWOtftlS**. 3 JfJi 
[0 02 1 1* t#>£ Lt, *»eao«JflECcWL"C£lT 

( 1 ) ^mwv^ifMWMK-misxmmx* v f* 

a) ^(t-5^±CCt^tm<fc0Sc^.3>7*-v;U 
tt<DJf*^J&"r£Xg<t, 

b) iwai»iiw*asi»Ko^-/T*»fiE"rsxs&. 

c) «fEii»©^^r*^*br«riB=i>^*--^M4 

Olft«W©±«:2!ltt*rSJ: 0 *4JB*JBfiM- SXH& , 

(2 ) fre ( i ) «cKi8©jBjaE*ffitc*jc»-c, Mfaft^ 
m-m&&wmJM (d) rjBi^nsw*sa«, »e 

(3 ) USB (2 ) {cgaK©»flt*ffi6c*5i»r" mflB^ii 
tRx ^ y «e> y *BKbr v^^^^ci 

(4) lufE (3) ccKi^ojgfltj&fficcfci^r, SuE^y 

(5) SufB (4) CcEtt<DJBRE*i*CC*5l>r, WE** 

(6) bJIB (3) «cfiB«<D»fiR**6«:4BC^. iiulBagtt 

(7) fulB (6) tcKiS<DJBJS!t*ffi«:*Jl»r. WB#y 
> y n >« F- y f y n >T* * C <t 
<tT£4^<*^x^(DJififl*#^ FJBA&&. 

(8) IfriB (7) KE«OJBlEaC&tt«:*5l>T, folBffc^ 
W-««.Wffiexg (d) 
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C 1 ) NE^yi/U 3><t-0ft41*6 F-'*> h#iiu 

rx-^-rsxai* *stoci*««ir 

(9) HUfB (6) CCffitt©JBfi£^ffi(C*5l>r. iufBffc^ 
lft-t£*£lfi$FgXfI (d) cDiiuK:, 

ci ) sufB^y^ ! jn>@«:F-^">h^aA-r^xg 
<t. 

C2) WE^F-^OF^WIB^aift^x^CcjaRS 

io ccD^gi*^x^£rx~;uT&xfi<t, £ 

dtfCitttakirS^^xAolilBX^^ F*« 

(10) *»»«Jx/>±©BPSG«JWBCC»Or»n 

a) f}E^»»«5x^±CC3>7*-^H4(DfiuEBP 

s g jum ij&jsrr z>JM£, 

b) «IEBPSGIB»i*ii*«»©^^T**SW4 
Xg<t, 

c) «rEatt©^^r«r**LrtJE3>7*-vji4t 

20 OBPSGlftKJiOiectfy 5/'J 3>JB*JKfl8-T4XS 

<t. 

d) ^'J>>»J3> - TsZv F#«TE«»©'WTK:glS 
<fc5K:* ^y^yn>RC/BPSGtc<t^r*il{RWfe 

* ^ cc j: o Huts* y v y >n <t mibb p s Giants 
*^ft«Hcc^w-««ww«*fT^xei. - 

tfC<t^©<t-r^^(*^x^CD^P^X^ ^ FJBfltS' 

So 

(11) ME (10) KE*o»J«*a6Cc*«r»r , inffB 
^jltR* ^ y ttS' y XV&'Pti: < <t & 1 %<DAmitT > 

30 ^^Aj:0^SCt^«it^i^^OlB 

(12) bTtib (3) cce»o0j5K^{c*$i>t, fria^ 
-r^c<t^i#m<t-r^^^^x^ojip^x^^ fj&k 

(13) jfufB (10) CClBtSO^^&CC&^T , tufa 
#y ^y nMiK-^n^'J^'J r3>-C£>9. mU 

it^m-mmmmmum ( d > comic. 2 *>tc, 

C 1 ) ifulB* y > y 3 >B*> 6 F — ^ > h ^fufB4^ft 
40 ^x^ccffittSnSJ:^. C<D^2»ft^x»^rx-;u 

r^x ^ y FJBfiiE*ffi. 

(14) fufE (10) ccE*80JKflC6TffiK:*JliT. iuE 
<b*W-««WWBXe (d) cdhu^:, 

c 1 ) i?E^y->y 3>jitcF-^">h^aAT^xg 
<t, 

C 2 ) liyiBi£A F-^> F3WtE*«#»>x/x«:a»S 
^tPCt^^»<tT^*a9*^x^©Hrax^^ FffM 

50 
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(is) ¥m&v*^±<DBP sGt&smtcML-cmm 

b) «WBPSG«UWB*a*lI»<D^^r**JflW-* 

(dbps g^#jio±k:^ y ^ y 3>it*jfrsii 

d ) mriBrK y > y n >g^6 f-<tc> h^wia^^i*^ 

x^ccJ£tfcS*i5J:5> CO^tt^x^fcrx-ji/r 

e) #yf!/=i> . F^WBIBRO^t-frJca* 

yrfe^THirfB^y^y n>»iHqiBBPSG 

(16) buIb do) tcia*cDjgJifcSfficc*5t»r , tJiB 
# y y =j f- ^.shfc* y ^> y 3>t£>& c t * 

(17) tuffi (10) tciBK©JBJiE*ffiCc*jlir . UIB 
T^-frTM (d) cDftffc:. £*>te, 

c i ) «rsE# y > y n >»cc f h *&Air sis 
i^cis^^rs^ai^x/NOBiB^* ^ 

FJ&fcfrffi. 1 
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mas (^W7) **RW*fc»©*awt^9^*^r 

BtM0-C£>£, 

IM2] xmiotff&temmo&mic * z> # y > y n > 
[03] &m*2v Fm<D'*jT*&fm<Dim#*v 
[04] {tmto-®mmm±±imKWtm>*v 

[05] *^(«MttlOKO»»ccJ:*{bW-aW 
[$Hf©lWB] 

i o o *ara*x^xtt»E 

1 0 2. 1 04 mi^^h^>^X^ (FET) 
-F 

1 0 6. 1 08 ftJ^ft^lh^>^X* (FET) CDS 



112 WSi, 1 

114 S i 3 N 4 m 

116 x*^ - * h */*H 

12 0 BPS G^tl 

12 4 # y i/ y a >ji 

1 2 6 ffif&35 

1 3 0. 1 3 2 #'JJ/'J3: 
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